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Summary  Surveillance  of  wound  infections  has  been  shown  to  be  a powerful  pre-
ventive  tool,  and  feedback  to  the  clinical  staff  reduces  wound  infection  rates.  The
main  objectives  of  this  study  were  to  identify  the  applicability  of  telephone  calls  as
a  method  of  post-discharge  wound  infection  surveillance,  and  to  identify  patients
and  procedures  characteristics  associated  with  loss  for  follow-up  after  hospital  dis-
charge.
Materials  and  methods:  This  was  a  prospective  cohort  study  conducted  in  Khartoum
Teaching  Hospital,  Sudan.  Patients,  aged  >18  years  admitted  for  elective  clean  and
clean-contaminated  surgery  during  March  1st  to  31st  October  2010  were  recruited.
1-month  surveillance  of  wound  infections  was  conducted  with  telephone  interviews.
Results:  Overall  3656  patients  were  operated  on.  Of  them  1769  (48.4%)  were  eligi-
ble  {mean  age  37.8  +  14  years;  females,  n  =  1472  (83.3%)}.  The  performed  surgical
interventions  were  1814.  Of  these  1277  (70.4%)  were  clean-contaminated  and  537
(29.6%)  were  clean.  Patients  who  successfully  completed  the  follow-up  were  1387
(78.4%),  while  368  (20.8%)  were  lost,  and  14  (0.8%)  died.  The  percentage  of  male
patients  (85.3%)  who  successfully  completed  the  follow-up  was  signiﬁcantly  higher
than  females  (77.8%);  (P  =  0.002).  Wound  infection  was  detected  in  15  (0.8%)  cases
during  hospital  stay  and  110  (6.2%)  others  after  hospital  discharge.
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Introduction
Surgical  site  infections  (SSIs)  are  the  second  most
common  cause  of  hospital-acquired  infection  [1].
The consequences  of  these  infections  are  serious
and result  in  longer  hospital  stays,  an  increased
likelihood of  intensive  care  unit  admission  and  hos-
pital readmission,  and  a  greater  risk  of  mortality
[2].  Surveillance  for  SSIs  is  a  critical  component  of
the nosocomial  infection  surveillance  strategy,  and
its success  depends  on  many  interrelated  factors
[3],  including  the  ability  of  the  infection  control
team to  form  a  partnership  with  the  surgical  staff
and a  sense  of  ownership  among  the  surgical  staff
to enhance  co-operation.
Surveillance  of  SSIs  has  been  shown  to  be  a pow-
erful preventive  tool  when  surveillance  data  are
acquired,  analyzed,  and  used  appropriately  [4].  A
successful  surveillance  program  includes  the  use
of epidemiologically  sound  deﬁnitions  and  effec-
tive surveillance  methods,  stratiﬁcation  of  SSI  rates
according  to  the  risk  factors  associated  with  SSI
development,  and  data  feedback  [5].  As  the  aver-
age length  of  hospital  stay  after  surgery  continues
to decline,  a  greater  proportion  of  SSIs  will  occur
after  discharge,  which  presents  challenges  to  the
accurate  monitoring  of  surgical  infection  rates  [6].
Surveillance  of  hospital-acquired  infections  com-
bined with  feedback  to  the  clinical  staff  has  been
shown  to  be  associated  with  a  reduction  in  wound
infection  rates  [7—9].
However,  a  valid  and  reliable  method  to  detect
SSIs following  discharge  from  the  hospital  has
not been  identiﬁed  [10]. The  method  used  to
ascertain post-discharge  SSI  data  depends  on  the
purpose of  the  surveillance,  the  nature  of  the
available routine  data,  and  the  resources  avail-
able. Direct  wound  examination  during  follow-up
visits, review  of  the  patient’s  medical  records,  and
patient surveys  by  telephone  represent  methods
of post-discharge  surveillance  that  have  demon-
strated  varying  degrees  of  success  [10].The major  objectives  of  this  study  were  to  iden-
tify the  applicability  of  telephone  calls  to  patients
as a  method  of  wound  infection  surveillance  as
well as  the  characteristics  of  patients  and  surgical
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 wound  infections  in  the  current  study  appeared  in  post-
sis  the  need  for  establishment  of  surveillance  program
 of  wound  infections  using  telephone  calls  is  applicable
ed  as  an  alternative  method  to  clinic-based  diagnosis  of
ziz  University  for  Health  Sciences.  Published  by  Elsevier
rocedures  associated  with  loss  to  follow-up
fter hospital  discharge.
aterial and methods
etting and study design
his  was  a prospective  cohort  study  conducted  in
udan at  the  Khartoum  Teaching  Hospital,  a  ter-
iary referral  hospital  established  in  1904  with
000 beds.  The  services  available  at  this  hospi-
al cover  all  major  specialties,  including  medicine,
urgery,  obstetrics  and  gynecology,  urology,  psychi-
try, pediatric  surgery,  and  orthopedics.
tudy population
atients  older  than  18  years  of  age  who  were  admit-
ed for  elective  clean  and  clean-contaminated
urgery  from  March  1st  to  October  31st,  2010  were
ecruited.  The  procedures  included  in  the  study
ere performed  in  the  general  surgery,  obstet-
ics and  gynecology,  and  urology  departments.
he exclusion  criteria  included  antibiotic  use  for
on-prophylactic  purposes  48  h  prior  to  surgery,
 principal  diagnosis  suggestive  of  a  preoperative
nfectious disease,  procedures  involving  the  inser-
ion of  an implant,  surgical  procedures  that  did  not
nvolve incision,  patients  previously  scheduled  for
dditional  surgery,  and  patients  who  refused  to  par-
icipate in  the  study.
ata collection
he  data  were  collected  by  nurses  using  a ques-
ionnaire that  had  been  developed  by  the  research
eam  and  tested  for  applicability  in  25  patients.
he following  variables  were  recorded:  gender;
ge/year; dates  of  admission,  surgery,  and  dis-
harge; and  the  presence  of  co-morbidities.  The
merican  Society  of  Anesthesiologists  (ASA)  score,
he surgical  specialty  and  technique,  the  wound
lass, the  name  of  the  surgical  procedure,  and  the
urgical category  were  documented.  The  data  on
ound infections,  including  the  occurrence,  time
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post-discharge  surveillance  of  wound  infections  by  
f  detection,  and  clinical  signs,  were  recorded  in  a
eparate section.
urveillance of wound infections
ound  infections  were  detected  using  two  meth-
ds: surveillance  at  the  bedside  and  surveillance
ost-discharge.  [11]. Bedside  surveillance  involved
ollow-up  of  inpatients  beginning  on  the  day
fter surgery  and  continuing  until  discharge.  For
ost-discharge  surveillance,  a  special  form  was
esigned,  which  contained  demographic  patient
ata,  information  related  to  the  surgical  proce-
ure/s, and  the  identity  of  the  surgical  unit  in
hich the  surgery  was  performed.  The  patients
ere asked  to  provide  two  mobile  phone  numbers
or future  contact  and  were  telephoned  by  an  infec-
ion control  nurse  on  days  7,  14,  21,  and  28  after
urgery. The  nurse  asked  the  patients  structured
uestions about  the  presence  of  any  sign  of  wound
nfection.  A  wound  infection  diagnosis  was  based  on
he criteria  for  superﬁcial  infection  included  in  the
DC deﬁnitions  of  SSI  [12]  and  included  one  or  more
f the  following  self-reported  conditions:  purulent
ound  discharge,  pain,  tenderness,  and  localized
welling, redness,  or  heat  at  the  surgical  site.  For
atients  who  returned  to  the  hospital  after  repor-
ing a  sign  of  wound  infection,  conﬁrmation  of  the
nfection  was  performed  in  collaboration  with  the
nit in  which  the  procedure  was  performed.  For
atients  who  did  not  return  to  the  hospital,  signs
f wound  infection  were  recorded  according  to  the
escriptions  provided  in  the  interview.  At  the  end  of
he study,  the  patients  were  classiﬁed  according  to
he results  of  the  follow-up  and  placed  in  one  of  the
ollowing  categories.  (1)  A  patient  was  classiﬁed  as
aving satisfactory  wound  healing  if  he/she  did  not
eport any  sign  of  wound  infection,  and  (2)  a  patient
as classiﬁed  as  having  an  infected  wound  if  an
nfection  had  been  conﬁrmed  during  admission,  if
e/she reported  one  or  more  signs  of  wound  infec-
ion, or  if  an  infection  had  been  diagnosed  when
e/she returned  to  the  hospital.  (3)  The  patient
as lost  to  follow-up  if  communication  had  ended
efore  the  end  of  the  follow-up  period,  and  (4)  a
atient was  recorded  as  deceased  if  he/she  died  in
he hospital  or  after  discharge  before  completing
he follow-up  period.
ata analysis and statistical tests
 computerized  data  system  was  designed  and
acked  by  a  relational  database  system  to  store  the
ata using  EpiData  software  (version  3.1).  A  double
ntry system  was  used  for  greater  accuracy.  Fre-
uencies  and  proportions/percentages  were  used
H
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o  describe  categorical  variables,  whereas  means
nd standard  deviations  were  used  for  contin-
ous variables.  To  identify  the  risk  factors  for
he occurrence  of  wound  infection,  we  sought  to
evelop  a multivariate  model  to  predict  patient
utcome in  the  presence  of  potential  predictors
r covariates  (gender,  age/year,  body  mass  index,
he presence  of  co-morbidities,  the  ASA  score,  the
urgical technique,  and  the  wound  class).  Crude
ogistic  regression  analyses  were  performed  as  ini-
ial steps  in  qualifying  the  covariates  to  be  included
n the  multivariate  logistic  regression  analyses.  The
ovariates  with  P  values  ≤0.25  were  included  to
evelop an  initial  reduced  model;  and  the  mul-
icolinearity among  covariates  was  assessed  using
ariance inﬂation  factors.  The  variables  that  were
ound to  be  insigniﬁcant  (with  P  values  >  0.05)
ere eliminated  from  the  model,  and  the  interac-
ions were  tested.  Each  variable  was  sequentially
emoved, and  its  signiﬁcance  was  tested.  Likeli-
ood ratio  tests  were  used  to  compare  models,
nd the  Hosmer  and  Lemeshow  test  was  used
o assess  the  goodness  of  ﬁt  of  the  ﬁnal  model.
he statistical  tests  were  conducted  using  STATA
ersion  12.
esults
atient and procedure characteristics
 total  of  3656  patients  received  surgery,  and
769 (48.4%)  were  eligible  to  participate  in
he study  (mean  age  37.8  ±  14  years;  females,
 =  1472(83.3%)).  Of  the  total  patients,  935(52.9%)
ere admitted  to  the  obstetrics  and  gynecol-
gy department,  682(38.5%)  were  admitted  to  the
eneral surgery  department,  and  152(8.6%)  were
dmitted  to  the  urology  department.  Table  1  shows
he demographic  and  surgical  procedure  character-
stics of  the  patients.
Of  the  1814  surgical  procedures  performed,  1277
70.4%)  were  clean-contaminated,  and  537  (29.6%)
ere clean.  Cesarean  sections  (38.9%)  were  the
ost commonly  performed  surgical  procedures,  fol-
owed by  neck  surgeries  (11.2%),  cholecystectomies
7.9%), and  mastectomies  (7%).  Table  2  shows  the
istribution  of  the  surgical  procedures  that  were
erformed.ospital stay
he  median  hospital  stay  was  4  days  (mean  4 ±  0.08
ays). The  median  preoperative  hospital  stay  was  1
342  A.I.  Elbur  et  al.
Table  1  Patients  and  procedures  characteristics.
Background  characteristics  Overall  recruited  patients
N (%)
Patients  completed
follow-up  N  (%)
Gender
Male  297  (16.7%)  249  (18.0%)
Female  1472  (83.3%)  1138  (82.0%)
Age  (years)
<30  520  (29.4%) 412  (29.7%)
30  to  <40 642  (36.3%) 510  (36.8%)
40  to  <50 253  (14.3%) 201  (14.5%)
≥50  354  (20.0%)  264  (19.0%)
ASA  score
1  1400  (79.2%)  1100  (79.3%)
2  264  (14.9%)  208  (15.0%)
3+  105  (5.9%)  79  (5.7%)
Co-morbidity
Yes 225  (12.7%) 173  (12.5%)
No  1544  (87.3%)  1214  (87.5%)
Diabetes
Yes  82  (4.6%)  62  (4.5%)
No  1687  (95.4%)  1325  (95.5%)
Surgical  discipline
Obstetrics  and  gynecology  935  (52.9%)  725  (52.3%)
General  surgery  682  (38.5%)  540  (38.9%)
Urology  152  (8.6%)  122  (8.8%)
Surgical  technique
Conventional  1743  (98.5%)  1367  (98.6%)
Laparoscopic  26  (1.5%)  20  (1.4%)
Wound  classiﬁcation
Clean  537  (30.4%)  426  (30.7%)
Clean  contaminated  1232  (69.6%)  961  (69.3%)
Pre  operative  time
0—1  day  1349  (76.2%)  1085  (78.2%)
>1  day  420  (23.8%)  302  (21.8%)
Post  operative  time
0—1  day  162  (9.2%)  139  (10.0%)
2  days  653  (36.9%)  516  (37.2%)
3  days  449  (25.3%)  360  (26.0%)
4+  days  505  (28.6%)  372  (26.8%)
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(Total  1769  (100%)  
day  (mean  1.8  ±  2.7  days),  and  the  median  postop-
erative  stay  was  3  days  (mean  3.6  ±  3.5  days).
Surveillance of wound infections
The  demographic  data  for  the  1387  (78.4%)
patients who  successfully  completed  the  follow-
up period  are  presented  in  Table  1.  A  total
of 368  (20.8%)  patients  were  lost  to  follow-up,
and 14patients  (0.8%)  died.  The  patients  lost
to follow-up  included205  (22.0%),  137  (20.2%),
u
T
91387  (100%)
nd  26  (17.6%)  patients  treated  in  the  obstet-
ics and  gynecology,  general  surgery,  and  urology
epartments, respectively  (P  =  0.387).  The  percent-
ge of  male  patients  (85.3%)  who  successfully
ompleted  the  1-month  follow-up  period  was  sig-
iﬁcantly  higher  than  that  among  females  (77.8%)
P =  0.002).Of  the  patients  who  completed  the  follow-
p period,  125(9%)  developed  a wound  infection.
here were  34  infected  clean  wounds  (27.2%)  and
1 infected  clean-contaminated  wounds  (72.8%).  A
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Table  2  The  performed  surgical  procedures.
Clean  surgical  procedures  n  (%)  Clean  contaminated  surgical
procedures
n (%)
Neck  surgery  203  (11.2%)  Cesarean  section  707  (39.0%)
Mastectomy  128  (7.1%)  Cholecystectomy  143  (7.9%)
Hernia  repair  93  (5.1%)  Abdominal  hysterectomy  97  (5.3%)
Varicocelectomy 20  (1.1%)  Laprotomy  75  (4.1%)
Hydrocelectomy  19  (1.0%) Myomectomy  67  (3.7%)
Orchidectomy  19  (1.0%) Prostatectomy 41  (2.3%)
Thoracic  surgery 11  (0.6%) Ovarian  cystectomy 23  (1.3%)
Vascular  surgery  10  (0.6%)  Nephrectomy  19  (1.0%)
Orchidopexy  5  (0.3%)  Vesicolithotomy  19  (1.0%)
Others  29  (1.6%)  Tubes  ligation  19  (1.0%)
Pyelolithotomy  13  (0.7%)
Appendectomy  10  (0.6%)
Gastric  surgery  10  (0.6%)
Splenectomy  9  (0.5%)
Ureterolithotomy  8  (0.4%)
Colon  surgery  5  (0.3%)
Small  bowel  surgery  4  (0.2%)
Oesophageal  surgery 3  (0.2%)
Others  5  (0.3%)
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bTotal 537  (29.6)
ound  infection  was  detected  in  15(0.8%)  cases
uring the  hospital  stay  and  in  110(6.2%)  cases
fter discharge  from  the  hospital.  Of  the  post-
ischarge wound  infection  cases,  63  (57.3%)  were
onﬁrmed  in  collaboration  with  the  surgical  units
ho had  performed  the  procedures,  according  to
atient reports  of  signs  of  wound  infection,  or  dur-
ng a  follow-up  visit.  Forty-seven  wound  infections
r
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Table  3  Percentages  of  patients  with  wound  infection  by  c
Category  of  surgical  procedure  No  of  infected
patients
Oesophageal  surgery  1  
Prostatectomy  6  
Hydrocelectomy  3  
Cholecystectomy  21  
Vesicolithotomy  2  
Mastectomy  13  
Gastric  surgery  1  
Vascular  surgery  1  
Pyelolithotomy  1  
Cesarean  section  48  
Hernia  repair  6  
Abdominal  hysterectomy  6  
Nephrectomy  1  
Laprotomy  3  
Neck  surgery 7  
Myomectomy  1  
Others  4  
Total  1251277  (70.4%)
42.7%)  were  diagnosed  through  telephone  inter-
iews. The  rate  of  wound  infection  was  18.8%,
7.8%, and  13.4%  among  patients  who  received
urgery for  the  removal  of  the  prostate  gland,  gall-
ladder,  and  benign  or  malignant  breast  tumors,
espectively. Table  3  shows  the  rate  of  wound
nfection according  to  the  category  of  the  surgical
rocedure.
ategory  of  surgical  procedure.
Percentage  Total  Conﬁdence  interval
33.3  3
18.8  32  0.07—0.36
18.8  16
17.8  118  0.11—0  .26
14.3  14
13.4  97  0.07—0.22
12.5  8
12.5  8
12.5  8
8.3  578  0.06—0.11
8.0  75  0.03—0.17
9.2  65  0.03—0.19
7.1  14
6.5  46  0.01—0.18
4.5  157  0.02—0.09
2.1  47
14.8  27
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The  majority  of  the  infected  wounds  120  (96%)
were diagnosed  as  superﬁcial,  whereas  5  (4%)  were
categorized  as  deep  incisional.  Purulent  drainage
(117; 93.6%)  was  the  most  commonly  observed  or
reported sign  of  wound  infection;  in  addition,  14
(11.2%) patients  experienced  redness,  7(5.6%)  suf-
fered from  localized  swelling,  4  (3.2%)  reported
localized pain,  2(1.6%)  developed  a  fever,  and  2
(1.6%) developed  seromas.
Wound infection risk factors
The  univariate  logistic  analysis  revealed  that
5 variables  were  signiﬁcantly  associated  with
the prevalence  of  wound  infection:  body  mass
index (P  =  0.041),  co-morbidity  (P  =  0.006),  diabetes
(P =  0.010),  ASA  score  (P  = 0.000),  and  the  laparo-
scopic technique  of  surgery  (P  =  0.007)  (Table  4).
The multivariate  logistic  analysis  showed  that  the
ASA score  and  laparoscopic  technique  were  the  only
signiﬁcant  predictors  of  wound  infection  after  con-
trolling  for  all  the  potential  confounders  (Table  4).
b
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Table  4  Risk  factors  for  wound  infection.
Covariates  Univariable  analysis
Crude  OR  (95%  CI)  
Gender  
Male  1.0
Female  1.0  (0.6—1.7)
Age  (years)  
<30  1.0
30  to  <40  1.1  (0.7—1.7)
40  to  <50 0.9 (0.5—1.7)
≥50 1.7  (1.0—2.8)
Body  mass  index  (kg/m2)
<20  1.0  
20  to  <25  0.7  (0.4—1.4)  
25  to  <30 0.8 (0.4—1.6)  
≥30  1.5  (0.7—2.9)  
Co-morbidity  
Yes  1.0
No  0.5  (0.3—0.8)
Diabetes  
Yes  1.0
No  0.4  (0.2—0.8)
ASA  score  
1  1.0  
2  2.0  (1.2—3.1)  
3+  3.2  (1.8—5.8)  
Surgical  technique  
Conventional  1.0  
Laparoscopic  4.5  (1.7—11.9)  
Wound  classiﬁcation  
Clean  1.0
Clean  contaminated  1.2  (0.8—1.8)A.I.  Elbur  et  al.
iscussion
nalysis  of  the  demographic  factors  in  this  study
howed  that  female  patients  (83.3%)  were  over-
epresented  in  the  study.  This  ﬁnding  may  be
artially explained  by  the  fact  that  more  patients
ere recruited  from  the  obstetrics  and  gynecology
epartment than  other  departments.  Similarly,  the
tudy by  Brown  et  al.  [13]  reported  that  females
onstituted approximately  66%  of  the  recruited
atients.
Twenty percent  of  the  patients  included  in  this
tudy  were  older  than50  years  of  age.  Previous  anal-
sis of  the  prevalence  of  nosocomial  infections  in
he USA  showed  that  54%  of  infections  occurred  in
atients who  were  at  least  65  years  of  age,  and  11%
f these  infections  were  wound  infections  [14].
There was  an  infection  control  committee  at  the
ospital  where  the  current  study  was  conducted,
ut there  was  no  established  method  for  wound
nfection surveillance  of  inpatients  or  discharged
atients. Therefore,  we  attempted  to  identify  the
Multivariable  analysis
P-value  Adjusted  OR  (95%  CI)  P-value
0.914
0.129
0.041
1.0
0.8  (0.4—1.6)  0.575
0.9  (0.5—1.9)  0.861
1.8  (0.9—3.6)  0.109
0.006
0.010
<0.001
1.0
1.9  (1.2—3.0)  0.006
3.6  (2.0—6.7)  <0.001
0.007
1.0
5.5  (2.0—14.8)  0.001
0.387
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sost-discharge  surveillance  of  wound  infections  by  
pplicability  of  the  telephone  call  method  to  detect
ound infections  following  patient  discharge  from
he hospital.  This  method  was  selected  because
ach surgical  unit  had  a  different  protocol  for
ollow-up visits  after  discharge;  for  example,  the
rst follow-up  visit  for  procedures  such  as  cesarean
ection  is  typically  at  5  weeks  after  surgery.  Thus,
t was  expected  that  the  telephone  call  method
ould provide  equal  opportunities  for  follow-up  in
ll patients,  and  this  method  was  previously  shown
o be  effective  and  acceptable  to  patients  [15]. Fur-
hermore,  the  resources  for  the  current  study  were
imited;  and  the  telephone  method  was  practical
nd economical.
A substantial  number  of  patients  (78.4%)  suc-
essfully  completed  the  follow-up  period,  although
his percentage  was  lower  than  that  reported  in  a
orwegian  survey  in  which  90%  of  the  cohort  com-
leted  the  follow-up  period  [16].  The  percentage  of
atients lost  to  follow-up  in  the  current  study  was
0.8%, and  investigators  in  African  countries  have
lso reported  poor  attendance  (54%)  at  postopera-
ive follow-up  appointments  [17]. The  results  of  this
tudy demonstrated  that  tracking  patients  after  dis-
harge through  telephone  calls  was  practical  and
cceptable  to  patients.  Therefore,  this  method  can
e used  as  an  alternative  to  the  clinic-based  diag-
osis of  wound  infection,  which  is  considered  the
‘gold standard’’  [18].
In this  study,  female  patients  were  lost  to  follow-
p at  a  higher  rate  than  male  patients.  This  result
s important  and  may  inform  the  design  of  future
urveillance programs  and  the  development  of
nterventions  to  motivate  females  to  complete  the
ollow-up  period.  In  another  study,  women  were
hown  to  be  receptive  to  telephone  contact  and
tated  that  they  felt  valued  by  the  attention  given
o them  [19].
In  recent  decades,  there  has  been  an  increas-
ng trend  toward  shorter  hospital  stays,  and  the
ercentage  of  wound  infections  detected  in  the
ost-discharge  period  has  therefore  increased  [20].
n this  study,  the  median  postoperative  stay  was
 days,  and  88%  of  the  wound  infections  were
etected during  the  post-discharge  period.  In
nother  survey,  86%  of  the  infected  wounds  pre-
ented  in  the  post-discharge  period  [16]. The  rate
f wound  infections  in  the  current  study  increased
rom 0.8%  during  the  hospital  stay  to  9%  during  the
ost-discharge  surveillance  period.  Similarly,  John-
on et  al.  [21]  reported  that  the  rate  of  infection
ncreased from  3%  during  inpatient  stay  to  11%  dur-
ng the  post-discharge  follow-up  period.
Our multivariable  logistic  regression  analysis
howed that  the  physical  status  of  the  patient
s measured  by  the  ASA  score  was  signiﬁcantly
t
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ssociated  with  the  incidence  of  wound  infec-
ion. In  support  of  this  ﬁnding,  Narong  et  al.
22]  reported  that  the  factors  associated  with  SSIs
ncluded poor  physical  status  of  the  patient  accord-
ng to  the  ASA  classiﬁcation.  The  identiﬁcation  of
uch risk  factors  will  likely  beneﬁt  the  surveillance
f speciﬁc  patient  populations  in  the  future.
Although  few  laparoscopy  procedures  were  per-
ormed  in  our  study,  the  statistical  analysis  showed
hat the  laparoscopic  technique  was  signiﬁcantly
ssociated with  the  prevalence  of  wound  infec-
ion. This  increased  percentage  of  wound  infections
mong  laparoscopy  patients  may  be  attributed  to
ailures in  sterilization  of  the  laparoscope.  Thus,
eedback  to  the  clinical  staff  should  improve  adher-
nce to  the  standardized  steps  of  the  laparoscope
terilization process.
In  this  study,  contaminated  and  dirty  proce-
ures were  excluded  from  the  surveillance  process
ue to  the  limited  resources  for  conducting  this
esearch.  However,  inclusion  of  these  procedures
n future  surveillance  programs  will  be  important
or the  accurate  quantiﬁcation  of  hospital  wound
nfection  rates.  Furthermore,  one  of  the  limita-
ions of  the  telephone  call  surveillance  method  is
hat some  patients  may  fail  to  identify  minor  signs
f wound  infection.  For  cases  in  which  communi-
ation between  the  patient  and  the  surveillance
urse is  lost,  no  alternative  method  was  identiﬁed
o complete  the  follow-up  process.  Some  patients
ho received  surgery  did  not  permanently  reside
n the  city  and  were  from  rural  areas  near  the
ity or  had  been  referred  from  other  states,  and
he follow-up  of  such  patients  by  telephone  may
ave been  difﬁcult  due  to  problems  with  the  tele-
hone  networks.  In  this  study,  the  patients  were
lso not  educated  about  the  signs  and  symptoms  of
ound infection  prior  to  discharge  from  the  hos-
ital,  as  previously  conducted  surveys  have  shown
hat pre-discharge  education  causes  patients  to
ver-diagnose  the  clinical  features  of  wound  infec-
ion and  fails  to  improve  the  validity  of diagnosis
2].
onclusions
he  majority  of  the  wound  infections  reported  in
his survey  presented  after  discharge  from  the  hos-
ital. Because  the  establishment  of  an  infection
urveillance program  in  the  hospital  is  mandatory,
he surveillance  of  wound  infections  through  tele-
hone calls  is  applicable  in  this  setting  and  may  be
sed as  an  alternative  to  clinic-based  diagnosis  of
ound infections.
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